This paper examines the long-run purchasing power parity (PPP) by testing for unit roots in real exchange rates of 10 newly industrialized countries (NICs) during the period 1980-2013. Alternatively, this paper examines the long-run PPP by evaluating the cointegration between nominal exchange rates and price ratios of the NICs. The Pesaran (2007) unit root test results support the evidence of long-run PPP during the period 1980-1990; however, during the other sub-periods, the results invalidate the long-run PPP. We find that the evidence against the unit root hypothesis is stronger for larger than small samples, for monthly than quarterly data. Moreover, the results suggest the mere evidence of strong PPP and also suggest that the speed at which the real exchange rates restore to equilibrium is relatively slow during the period 1991-2000.
INTRODUCTION
Purchasing power parity (PPP) is one of the most important conditions in international trade and finance because many models of the exchange rate determination are built on the assumption of PPP (Wu, 1996; Bilson, 1978; Dornbusch, 1976; Frankel, 1976) . The long-run PPP or mean reversion in the real exchange rate is a standard but critical assumption of modern theories of the exchange rate in an open economy macro-models. It is also important to policymakers in considering the sizeable short-run deviations from PPP in recent years (Rogoff, 1996; Froot and Rogoff, 1995) . The PPP principle is crucial in understanding because the natures of nominal as well as real disturbances in the macro-models are widely used in policy deliberations. The Large and relentless deviations from PPP over the last two decades, however, have raised a question and needs further research. In addition, it is well acknowledged that PPP, as an exact relationship, holds only under certain circumstances. Indeed, previous studies have reported evidence of significant short-run variations of the PPP doctrine (Adler and Lehmann, 1983; Frankel, 1981) . The PPP performs weakly in the short-run, and many economists still hold the view that over the long-run, relative price may move in proportion to the change in nominal exchange rate so that real exchange rate will revert to its parity. Therefore, the researchers are more interested to re-examine the issue of long-run PPP in recent times.
Early cointegration test such as augmented Dickey-Fuller cointegration regression and Johansen maximum likelihood (ML) procedures are tended to reject the null of long-run PPP, especially during the recent floating exchange rate period. The severe problems of the previous literature were based on the low power of tests, against the stationary alternatives. As a response researchers have used the recent development techniques in time series and panel data econometrics, such as panel unit root tests developed by Levin et al. (2002) , Breitung (2000) , Im et al. (2003) , and Maddala and Wu (1999) , and cointegration tests developed by Pedroni (2001) , Kao (1999) , Westerlund (2007) , Abuaf and Jorion (1990) , Diebold et al. (1991) , Edison and Pauls (1993) , and Mark (1990) . Panel tests offer more powerful evidence than the conventional tests and their evidence support the mean reversion in real exchange rates and overturn previous findings during the current float.
The main shortcoming of the previous literature is that the tests for unit roots and cointegration have low power against the stationary alternatives in small samples. If one cannot reject the null hypothesis of a unit root in real exchange rates, or if no cointegration exists between the nominal exchange rate and relative price level, then PPP may not be inevitably rejected because of the low power of tests. The panel unit root tests impose the homogeneous unit value for the cointegrating vectors between the nominal exchange rates and aggregate price ratios. Previous studies have argued that there may be a tendency for these variables to move together in equilibrium in the long run, but this relationship need not be necessarily one-for-one under the more general weak form of PPP (Pedroni, 2001) . 1 In certain circumstances, the weak form of PPP does not contradict the strong form of PPP. However, in certain cases of panel settings, the cointegrating vectors are homogeneous and equal to one for all countries are violated even if for a small subset of countries, because this mixes a few integrated series in which majority of the series are stationary, and this likely to lead an inability to reject the null of a unit root in the panel. This simply implies that data from some countries are consistent with PPP, but it does not necessarily imply that data from all sample countries are consistent with PPP, which would raise a question for further investigation after estimating the data. This paper is distinct from the previous studies in several aspects. First, it applies the recently developed panel unit-roots test to examine the validity of PPP, and alternatively, it applies the panel cointegration techniques to examine the long-run relationship between nominal exchange rates and price ratios of the NICs. Furthermore, this paper 1 The weak form of PPP mechanism includes circumstances such as differences in the price indices between countries, measurement errors, transportation costs, and differential productivity shocks. In this case, it is natural to presume that heterogeneity could be raised in the panel cointegration method (Pedroni, 2001). examines the intensity of cointegration between nominal exchange rates and price ratios, which is required for strong PPP to hold. Second, this paper attempts to examine the validity of PPP during the different sub-periods from 1980 to 2013 of the NICs. The classification of the NICs are defined by the group of social scientist and economist, include 10 emerging economies in the world, namely South Africa (Africa), Mexico (North America), Brazil (South America), China, India, Indonesia, Malaysia, Philippines, Thailand (Asia), and Turkey (Europe). The important aspect of taking the NICs is that since the 1980s these countries are passed through the different phases of financial sector reforms, trade reforms, 2 currency crises, and global financial crisis, which could provide an ideal testing ground to examine the PPP over the different sub-periods from 1980 to 2010. 3 Moreover, the NICs are inter-dependent in terms of their export-import trade share, financial transaction, and cross-country capital movements, etc. So, the possibility of cross-sectional dependence could not be avoided in the case of the NICs. However, none of the previous studies are properly addressing the question of cross-sectional dependence, while examining the PPP in the context of emerging and newly industrialized countries. 4 Therefore, keeping these factors into consideration, we examine the validity of long-run PPP for 10 NICs during the current float period 1980-2013 by employing the unit-roots tests that are more powerful than the usual tests in econometric applications. With this, the current research hopes to fill the existing gap in the literature. Furthermore, to the best our knowledge, this study is the first, to date, that utilizes the first and second-generation panel unit-root tests, especially Pesaran (2007) test to examine the long-run PPP in the 10 NICs. We pool data on real exchange rates between the United States and 10 Newly Industrialized countries (NICs) in a panel set up and test the hypothesis that whether the real exchange rates follow the stationary process and facilitating to PPP. Precisely, Pesaran (2007) test results provide evidence against the unit root hypothesis for real exchange rates with monthly data during the period 1980-1990, but not with quarterly, data. With annual data, the unit root hypothesis for real exchange rates cannot be 2 Many Asian countries started the trade liberalization policies and removed their capital controls in the 1980s. 3 The NICs are usually characterized by some common features, i.e., (i) increased social freedoms and civil rights (ii) strong political leaders (iii) a switch from agricultural to industrial economies, especially in the manufacturing sectors (iv) an increasingly open-market economy (v) allowing free trade with other nations of the world (vi) large operating in several continents (vi) strong capital investment from foreign countries (vii) political leadership in their area of influence and (viii) rapid growth of urban centers and population. For further discussion of the NICs, see Bożyk (2006) , Guillén (2003), and Waugh (2000) . 4 Chang and Tzeng (2013) have analyzed the issue of cross-sectional dependence, while examining the PPP in nine transition countries. By applying different sets of unit root tests, such as univariate tests, panel-based unit-roots tests, and panel SURKSS tests, they find different results related to PPP of the nine transition countries. However, their country-specific study is quite different from this study, which is an especially attempt to investigate the long-run PPP of the NICs during the period 1980-2013. rejected at least at the 10% level for the period after the 1990s. Furthermore, with quarterly data, the unit root null cannot be rejected at the 10% level for any of the sub-periods of the NICs over the period from 1980 to 2013. Alternatively, our results indicate the presence of cointegration between the nominal exchange rates and price ratios during the period 1980-1990. Furthermore, our results also provide the weak evidence of strong PPP, and the results reveal that the speed of adjustment in real exchange rates revert to its parity is found to be low during the period 1991-2000. The structure of this paper is organized as follows. Section 2 describes the panel-based econometrics procedures to test the long-run PPP, while Section 3 discusses the estimation results, and finally, concluding remarks are presented in Section 4.
ECONOMETRIC METHODOLOGY
The real exchange rate for a country (considering the United States (US) dollar as the numeraire currency) could be defined as follows:
where is the nominal exchange rate, * is the US consumer price index (CPI) and is the CPI for country . Denoting logarithms in lower case letters, we therefore have
In this case, for strong PPP to hold, we require to test the null hypothesis of a unit root in the series, either individually (i.e., country by country) or by using panel methods. Previous researchers have taken two approaches to examine the long-run PPP. The first approach is to examine whether the real exchange rate series itself is stationary (Adler and Lehmann, 1983; Dieblod et al., 1991; Roll, 1979) . The second approach is to examine the cointegration between the nominal exchange rate and price ratios. To do the robustness checking in the strong and weak form of PPP, this paper uses the two approaches of PPP. Initially, it examines the validity of long-run PPP under the current float by employing the unit root tests in the real exchange rates and secondly, it examines the cointegration between nominal exchange rates and price ratios. Furthermore, in order to check the intensity of cointegration between exchange rates and price ratios, let us consider the following regression:
The long-run PPP hold, when and are cointegrated with slopes , which may or may not be homogeneous across (Pedronoi, 2001) . The is considered as aggregate price ratio in terms of the CPI between the two countries. Wu (1996) further explains that the symmetry between domestic and foreign countries and the proportionality between the nominal exchange rate and price levels require the cointegrating vector to satisfy = − = 1. 5 However, while examining the validity of PPP, the weak power of standard unit roots and cointegration tests render the empirical results become inconclusive. 6 In addition, from Eq. (3), for strong PPP to be hold, we require under the null hypothesis that : = 1, ∀ . The panel-based procedure pools cross-section and time series data, and evaluates the null hypothesis that the real exchange rate in a panel contains a unit root against the alternative that the series become stationary. In addition, the panel based procedure allows using a large number of data points and exploiting cross-section variation in data to improve the efficiency in estimation. The null hypothesis imposes the cross-equation restrictions on the first-order autoregressive coefficients. Furthermore, the panel test can yield higher power than the standard tests of each individual time series exchange rates. The main purpose of this paper is to implement this procedure to examine the stationarity of the real exchange rate and compare the new results with the well-known univariate test between the exchange rate and price levels.
To examine the long-run PPP in panel data, and to evaluating the stationarity in the real exchange rate, let us consider estimating the following regressions, which include the country-specific and time-specific effects,
in which the subscript = 1, 2, … , 10 indexes the countries. Whereas, represent the country-specific effect, represent the time-specific aggregate effect, and represent the idiosyncratic disturbance factors. These three are assumed to be mutually independent random variables with zero means. In this case, the null hypothesis implies that the real exchange rate contains a unit root, i.e. = 1. Furthermore, to conduct the panel unit root test, we assume that the disturbance term follows the i.i.d. assumption with ( ) = 0, ( ) = and | | < ∞ for some > 0. Levin and Lin (1992) provide the asymptotic results for the ordinary least squares estimators; and the t-statistic as both the time periods and a number of individuals in the panel go to infinity 5 The cointegration between the nominal exchange rate and price levels could be examined by estimating the following regression models, as = + + * + . Whereas * and are the CPI of US and CPI for country ( = 1, 2, ⋯ , ). Furthermore, if long-run PPP holds, then would be cointegrated with * and , while = − = 1. For detailed discussion, see Wu (1996, p. 56 ). 6 Patel (1990) argues that since different countries use different weights to construct price indices, the constraint that the coefficients on the price indices are equal to unity may not be always satisfied, even if PPP holds.
under the null hypothesis of = 1 (Wu, 1996) . 7 We estimate Eq. (4) by applying the several panel unit root tests, with coefficients equated across countries and appropriate lag length ( ) would be selected by the Schwartz-Bayesian criterion (SBC). The detail discussions of the empirical results are given in the next section.
EMPIRICAL RESULTS
All data are taken from the Economic Research Federal Reserve Bank of St. Louis. To examine the robustness in empirical results, the study implements the unit root tests with data sample at monthly, quarterly, and annual frequencies, respectively. For the CPI real exchange rates, ten newly industrialized countries are selected. For the monthly data, the sample covers the period from January 1980 through December 2013, with 3672 observations. For the quarterly data, the period covers between the first quarters of 1980 to the fourth quarter of 2013, with 1224 observations. We do not have monthly and quarterly information on the real exchange rate for the Philippines, so, we interpret the panel estimation of unit roots and cointegration tests for nine newly industrialized countries in the case of monthly and quarterly data. In addition, the annual data are covered from 1980 to 2013 period including ten NICs with 340 observations. Figure 1 display the trends of real exchange rates with annual data of the ten sampled NICs. The figure reflects that except the Philippines, the remaining nine sampled countries real exchange rates do not exhibit large deviations from their sample mean over the past 4 decades. It is also observed that the Philippines exhibit huge deviation in the real exchange rate with the US dollar being taken as the numeraire country. Furthermore, the Asian industrialized countries like Indonesia, Malaysia, Philippines, and Thailand have already gone through the different phase of the financial crisis and almost all Asian emerging economies are affected by the East Asian crisis in 1997-98. The NICs are also affected by the more recent global financial crisis in 2007-08, Latin American Debt crisis during the period of the 1980s, and country-specific balance of payment crisis, etc. The cross-country heterogeneity is so inter-dependent that macroeconomic financial shock of any country could affect the other industrialized countries. Therefore, taking into the consideration of different financial crisis, macroeconomic shocks, and cross-country dependence in the NICs, and to examine the 7 The commonly used unit root tests like the Dickey-Fuller (DF), augmented Dickey-Fuller (ADF) and Philips-Perron (PP) tests have lack of power in distinguishing the unit root null from stationary alternatives, and using panel unit root tests are one way of increasing the power of tests than the single time series tests (Wu, 1996; Oh, 1996; Macdonald, 1996) . Note that there is statistical power problem in standard unit root tests. However, to overcome the power problem, it is also obvious that more powerful tests are available even in the single equation context (Elliott et al., 1996; Perrron and Ng, 1996) . The IPS test is claimed to be a generalization of the Lin (1992, 1993) tests. However, it is better viewed that IPS test is more powerful than the Levin and Lin test. long-run PPP of the NICs over the different time period from 1980 to 2013, the entire sample period is divided into three sub-periods.
8
The NICs are inter-dependent through the different macroeconomic aspects, so the possibility of cross-sectional dependence could not be avoided while examining the PPP doctrine. Therefore, to handle the problem of cross-sectional dependence, it is instructive to apply the panel unit root test proposed by Pesaran (2007) . 9 Furthermore, in order to get more robust empirical findings, the study has used the Pesaran unit root test along with the other first generation panel unit root tests. The study has applied first-generation four different approaches of panel unit root tests namely, Levin, Lin, and Chu (LLC); Im, Pesaran, Shin (IPS); ADF Fisher Chi-square, and Philips-Perron Fisher Chi-square. The unit root test results of real exchange rates are reported in Tables 1 and  2 . With the monthly data, the reported results suggest that the presence of unit root null can be rejected at a conventional significance level during the different sub-periods under study from 1980 to 2013, which certainly suggest to holding the long-run PPP during these sub-periods.
10
With quarterly data, the results suggest that the unit root null cannot be rejected at a conventional significance level during the different sub-periods under study. Similarly, for the annual data, the unit root null can be rejected for the first sub-periods, and during the other two sub-periods, the unit root null cannot be rejected. This further indicates that in the case of quarterly data, the empirical results are not in favor of the long-run PPP. However, with monthly and annual data, we find different evidence of long-run PPP over the different sub-periods.
As discussed before, to handle the problem of cross-sectional dependence, we apply the Pesaran (2007) test. The Pesaran test results are reported in Table 3 . With monthly data, the results suggest that the real exchange rates of the NICs follow the stationary process during the sub-periods 1980-1990. This supports the evidence of long-run PPP holding during the period [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . Similarly, with quarterly data, we do not find any evidence of long-run PPP. This indicates that the Pesaran (2007) test is more or less support the evidence of first-generation panel unit roots test. Furthermore, with annual data, the unit root null cannot be rejected for the sub-periods 1991-2000, and 2001-2013. This suggests that the NICs do not exhibit the long-run PPP after the 1990s. One possible explanation plausible is that the Asian countries that suffered most in the East Asian crisis of 1998 such as Indonesia, Malaysia, Philippines, and Thailand are in the group of NICs. After the 1990s, many newly emerging markets face the challenges of 8 Taking into the consideration of different macroeconomics shocks, financial bubbles and crisis, and capital controls, the total sample period is divided into three sub-periods: 1980-1990, 1991-2000, and 2001-2013. 9 See Maddala and Wu (1999) and Pesaran (2007) . 10 Note that during the different sub-periods from 1980 to 2013, out of four-unit root tests, majority of the tests are in favour of the rejection of the null hypothesis of unit root presence. This infers that real exchange rates are stationary during these sub-periods, which certainly indicate the validity of PPP.
the balance of payment crisis, financial crisis, and debt crisis. For instance, India has faced serious trade and balance of payment crisis during the period of 1980 and 1990s. Similarly, Latin American countries like Mexico has faced serious debt and financial crisis during the period of 1980 and 1990s. Furthermore, on the onset of the East Asian financial crisis in 1998, the impact might have centered in the East Asia, but it contagion spreads over to other European and Asian emerging economies. The impacts of this shock that have hit the economy in the past during the period of the 1990s, but it impacts prolonged to the period of 2000s. In addition to that the substantial effect of the global financial crisis emerging from the subprime mortgage market in the United States, has blown into the international banking crisis, which spreads over to the entire world and emerging markets. Furthermore, during the period of the 1990s and 2000s, most of the emerging economies face the challenges to maintain their current account sustainability. According to Kim et al. (2009) , current account sustainability refers to whether an economy is capable of meetings its intertemporal budget constraint in the long-run. In addition, during the second and third sub-periods, these industrialized countries have pass through the phase of current account deficits and huge cross-border capital mobility due to saving-investment disturbance. Therefore, recognizing these facts, it is hard to sustain the long-run PPP during the second and third sub-periods of the NICs.
Consider now the speed at which the real exchange rate reverts to its parity following a one-time shock. The half-life measurement contains the long-run information of adjustment to the equilibrium, i.e. it measures the deviation of a variable from its equilibrium path. Moreover, in this empirical exercise, we want to measure the speed of adjustment at which the real exchange rates revert to its long-run equilibrium path following a one-time shock. Table 4 reports the half-life adjustment to long-run equilibrium in the real exchange rate using the panel of ten NICs. Following Holmes (2001 Holmes ( , 2002 , and Wu (1996) the measurement of the half-life is based on the t-bar test calculated as (0.5)/ [ ( )], where is the average values of for all the countries across the individual groupings (Lau and Baharumshah, 2006) . With monthly data, the estimated values of ρ are 0.991, 0.986, and 0.995, respectively over the different sub-periods from 1980 to 2013. Similarly, the estimated values of are varied with quarterly and annual data.
11 The calculated value of half-life measures is varied over the different sub-periods in different-level sampled data. With monthly data, the calculated value of half-life during the period 2001-2013 is less than the other two sub-periods.
11 The values are estimated by simply regressing the real exchange rates following an AR (1) process. This suggests that the speed of adjustment towards the equilibrium is at a faster pace for the third sub-periods. In addition, the results reveal that the adjustment is at low pace during the first and second sub-periods, reflecting the negative spillover effect of the East Asian crisis in 1998. Similarly, with quarterly and annual data, the calculated values of half-life are found to be high during the second sub-periods in comparison to the other two sub-periods, suggesting that the adjustment towards the long-run equilibrium is at lower pace during the period 1991-2000. This finding indicates the negative impact of the country-specific financial crisis, the balance of payment of crisis, 12 and the East Asian crisis in 1997-98, as a consequence the adjustment speed reverts to its parity is at a low rate during the period 1991-2000.
In assessing the evidence of PPP, many authors have suggested testing the panel unit roots tests of the real exchange rates. Alternatively, cointegration between the exchange rates and price ratios of domestic to foreign price level is a necessary condition for PPP, and the evidence of PPP could be found by testing the null hypothesis of no cointegration between these variables. Pedroni (2001) suggests that cointegration is necessary for PPP, but not sufficient condition. In addition, PPP requires the symmetry between domestic and foreign prices and the proportionality between relative prices and exchange rates. The results in favor of weak PPP do not contradict the stronger version of PPP. Furthermore, testing the unit root null for the real exchange rate in panel settings, and the way the null hypothesis is constructed for the panel, and the rejection of the unit root null simply suggests that the data from at least some countries are consistent with PPP. However, it does not simply suggest that the data from all countries of the sample are consistent with PPP, which would seem to be the more natural way to pose a question (Pedroni, 2001) . So, the issue of empirical interest is to check the cointegration between nominal exchange rate and price ratios, and further testing the condition on the cointegration vectors are required for strong PPP to hold.
As discussed before, to handle the problem of cross-sectional dependence between the variables of interest in the NICs, it is instructive to apply the second-generation panel unit root proposed by Pesaran (2007) . 13 The Tables 5, 6 , and 7 reports the Pesaran (2007) panel unit roots test results of nominal bilateral US dollar exchange rate and price ratios of ten NICs. We do the robustness check at monthly, quarterly, and annual data over the 12 During the 1980s, and 1990s, for instance the Indian economy had faced the problem of balance of payment crisis, due to growing fiscal imbalances in the 1980s. Similarly, the Latin American economies, such as Mexico suffered the problem of debt crisis during the period of 1980s. Moreover, the growing fiscal imbalances of the NICs during the 1990s, facilitate to low speed of adjustment in real exchange rates from its equilibrium path. 13 Furthermore, in order to get the more robust empirical findings, the study has used the Pesaran unit root test and the results are reported in Table 5 . We also do several first generation panel unit root tests along with the Pesaran test, however, the results of the first-generation unit root tests are not reported here. In addition, the most important consequence is that the first-generation panel unit root test results are more or less support the Pesaran test. The results are available from the author upon request.
different sub-periods from 1980 to 2013 by examining the unit roots of the underlying variables. Furthermore, the long-run PPP are tested by examining the cointegration between exchange rates and price ratios of the NICs over the different sub-periods from 1980 to 2013. Table 5 reports the Pesaran unit roots test results using monthly data of the NICs, and the findings indicate the weak evidence against the unit root hypothesis over the different sub-periods from 1980 to 2013. Similarly, with quarterly and annual data, the results suggest the weak evidence against the presence of unit root. This suggests that the underlying variables are non-stationary at the level and cointegrated to order one. When the variables are cointegrated to order one, then the next issue of interest in empirical research is to search for a long-run relationship between them. Furthermore, to handle the problem of cross-sectional dependence, we use the panel cointegration test proposed by Westerlund (2007) . The error-correction based test proposed by Westerlund (2007) provides the efficient estimation in case of cross-sectional dependence and simultaneously it takes into account of the various forms of heterogeneity in the panel.
14 Furthermore, since heterogeneity and cross-sectional dependence are so large in the case of the NICs, it is more instructive to apply the panel cointegration test proposed by Westerlund (2007) , and to find out the more robustness in the empirical results, we also apply the Pedroni (2001 Pedroni ( , 2004 residual-based cointegration test. Pedroni (2001 Pedroni ( , 2004 cointegration results are reported in Table 8 . With monthly data, and during the first sub-periods 1980-19990, 6 out of 7 reported statistics are in favor of the cointegration. This suggests the presence of cointegration between the nominal exchange rates and price ratios of the NICs during the period 1980-1990, and indicative of PPP holding. However, during the other sub-periods, we do not find any strong evidence of cointegration between the underlying variables, and indicative of a failure of long-run PPP. Similarly, with quarterly data, we find the evidence of cointegration between the underlying variables during the period 1980-1990. 15 Furthermore, we do not find any presence of cointegration during the other sub-periods. With annual data and including time trend, we find the strong evidence of cointegration during the sub-periods 1980-1990, and 2001-2013 . This indicates the evidence of PPP, during these two sub-periods in annual data. In addition, especially during the second and third sub-periods with monthly, quarterly, and annual data, the results suggest the weak evidence of cointegration. So, the mere evidence of cointegration does not reflect the strong supposition to the long-run relationship between the exchange rates and price ratios of the NICs, and certainly not supporting the strong holding of PPP during the 14 The Westerlund (2007) test which accounts for cross-sectional dependence and various forms of heterogeneity in the panel is sensible to apply when the Pedroni test points towards the presentation of cointegration (Banerjee and Carrion-i-Silvestre, 2006) . 15 Pedroni (2001 Pedroni ( , 2004 proposes seven statistics to check the intensity of cointegration. Furthermore, out of seven statistics, if four statistics are in favour of the cointegration, then we infer high intensity of cointegration between the variables. different sub-periods. Table. Under the null of all cross-sectional (country) series containing a non-stationary process and this statistic has a non-standard distribution. In monthly sampled-data and over the different sub-periods, and during the entire period under study, i.e. 1980-2013 samples, the critical values without trends are -2.210 for 10%, -2.320 for 5%, and -2.530 for 1%, and including trends are -2.730 for 10%, -2.830 for 5%, and -3.030 for 1% significance level, respectively. Table. Under the null of all cross-sectional (country) series containing a non-stationary process and this statistic has a non-standard distribution. 1. In 1980 1. In -2013 1. In , 1980 1. In -1990 1. In , and 1991 1. In -2000 samples, for level and first difference without trends, the critical values are, -2.210 for 10%, -2.320 for 5%, and -2.530 for 1%, and including trends are, -2.730 for 10%, -2.830 for 5%, and -3.030 for 1% significance level, respectively. 2. For 1980 For and 1991 including trends, are, -2.730 for 10%, -2.840 for 5%, and -3.060 for 1% significance level, respectively. 3.
For 2001-2013 samples, the critical values in level and first difference without trends are, -2.210 for 10%, -2.330 for 5%, and -2.540 for 1%, and including trends are, -2.720 for 10%, -2.830 for 5%, and -3.040 for 1% significance level, respectively Table. Under the null of all cross-sectional (country) series containing a non-stationary process and this statistic has a non-standard distribution. 1. For different sub-periods, the critical values without trends are -2.220 for 10%, -2.370 for 5%, and -2.660 for 1%, and including trends are -2.760 for 10%, -2.920 for 5%, and -3.210 for 1% significance level, respectively. The critical values in first difference without trends are -2.280 for 10%, -2.470 for 5%, and -2.850 for 1%, and including trends are -2.870 for 10%, -3.100 for 5%, and -3.510 for 1% significance level, respectively. 2. For 1980-2013 samples, the critical values, for level and first difference, without trends are -2.210 for 10%, -2.330 for 5%, and -2.550 for 1%, and including trends are, -2.730 for 10%, -2.840 for 5%, and -3.060 for 1% significance level, respectively. The Westerlund cointegration results are reported in Table 9 . The results suggest that in case of monthly data, including time trends, 4 of reported 2 statistics are pointed towards the presence of cointegration between the underlying variables of interest during the sub-periods 1991-2000, and 2001-2013. 16 With quarterly data, the results suggest that 4 of reported 4 statistics are pointed towards the presence of cointegration, and including time trend, 3 out of 4 reported statistics are pointed towards the presence of cointegration during the period 1980-1990. Therefore, with quarterly data, the results indicate the evidence of a long-run relationship between nominal exchange rates and price ratios; consequently, retain the PPP in the NICs during the period 1980-1990. This result, therefore, supports the overall Pedroni results. Moreover, with annual data, the results exhibit that the exchange rates and price ratios are cointegrated, and retaining the PPP in the NICs during the period 1980-1990. However, during the other sub-periods, we do not find any evidence of cointegration between the nominal exchange rates and price ratios, thereby supporting the overall Pedroni results. Moreover, the results suggest the weak evidence of long-run PPP during the period 1991-2000 is reflecting the negative impact of the East Asian financial crisis in 1997-98. During the period of the 1990s, most the NICs were passing through the phase of current account disturbances and the financial shock was so high that it became difficult for them to maintain their exchange rates and price ratios stable to retain the long-run PPP. Table 10 reports the monthly, quarterly, and at annual sampled-level panel purchasing power parity test results of the NICs over the different sub-periods from 1980 to 2013. The results report the Pedroni (2001) group-mean fully modified OLS and Mark and Sul (1999) group-mean panel dynamic OLS estimators with and without time trend. With monthly data and over the different sub-periods, the results overwhelmingly reject the null hypothesis of strong PPP. The results show that the FMOLS and DOLS estimators are found to be significant at the 1% level with monthly data over the different sub-periods from 1980 to 2013. Similarly, with quarterly data, and over the different sub-periods from 1980 to 2013, 4 out of 12 reported FMOLS and DOLS estimators are found to be significant at least at the 5% level, and so firmly reject the null hypothesis of strong PPP. Likewise, in case of annual data and over the different sub-periods from 1980 to 2013, 6 out of 12 reported FMOLS and DOLS estimators, including the time trends are firmly rejected the null hypothesis of strong PPP. 16 Westerlund (2007) had proposed four test statistics to test the cointegration between dependent and independent variables in equation. Out of four statistics, two are designed to test the alternative that the panel is cointegrated as a whole, while the other two are designed to test the alternative that the variables in at least one cross-section units are cointegrated. The former two statistics are referred to as group statistics ( and ), while the latter two are referred to as panel statistics ( and ) . The null hypothesis of these tests is no error correction. If the null is rejected, then there is an evidence of long-run relationship between the variables in question. Notes: The t-statistics are reported in the parenthesis. DOLS estimation includes one lead and one lag in the estimation. ***, ** and * indicate 10%, 5% and 1% level of significance respectively. The numbers of observations are given after the adjustment of the samples.
The econometrics procedures employed in this study are based on the analysis of cointegration relationship between the nominal exchange rates and price ratios of the NICs. The previous studies have not properly examined the cointegrating relationship, which could be present between the exchange rates and price ratios of the emerging economies. The strong PPP by checking the unit root properties is understandably not contradictory to the latter discussion of the conventional weak approach of PPP. Raw panel unit root tests are essentially a test for the null hypothesis that PPP does not hold for all countries. In fact, when the null is rejected then it merely suggests that at least for some countries the data is more consistent with PPP than with the failure of PPP. In this study, when we reject the null hypothesis, it suggests that PPP does not retain in some sub-periods, reflecting the macroeconomic factors, whereas it would retain for some other sub-periods of the NICs. The failure of strong PPP evidently happens because of the current floating system in the currency with flexible exchange rates of the emerging economies. Furthermore, our empirical results seem to support the view that PPP holds better for countries are more open to a trade because trade barriers hinder international arbitrage. Since the 1980s, the NICs are moving through the phase of transition, as a major economy moving from the agricultural to industrial, and market-oriented sectors. Thus, during this phase of transition, as the inflation and exchange rates are so volatile, we have observed that PPP fails to hold in the NICs after the 1990s.
CONCLUSIONS AND IMPLICATIONS
A large body of literature has examined the empirical exchange-rate studies under the current float system, and their findings suggest that real exchange rate follow unit root processes, implying that PPP does not hold even as a long-run relationship exist between the exchange rate and price ratios. It is well acknowledged that the standard univariate unit-root tests have low power against local stationary alternatives in small samples; whereas the panel unit-root tests have strong power to examine the exchange rates refers to a group of countries. This paper investigates that the failure to support the long-run PPP as reported by previous studies may result from this shortcoming. To overcome the power problem related to small samples, we pool the data and conduct the more powerful test, especially; we apply the Pesaran (2007) second-generation panel unit-root tests to solve the issue of cross-sectional dependence among the newly industrialized countries (NICs). Furthermore, we have used several panel unit-roots test to examine the PPP of the NICs during the different periods from 1980 to 2013, and concurrently, we have also examined the cointegration between the exchange rates and price ratios of the NICs. Moreover, cointegration between the exchange rates and price ratios is a necessary condition for PPP, and facilitate to validate the strong PPP.
We have found some extent different results related to the first and second-generation panel unit-roots tests. Precisely, what we find here is that the unit root null cannot be overwhelmingly rejected during the different sub-periods of the NICs.
Moreover, followed by Pesaran (2007) unit-root test results, with monthly and annual data, we find that the real exchange rates are stationary during the period 1980-1990, whereas during the other sub-periods, the presence of unit root cannot be rejected. This indicates that the PPP has been invalidated after the 1990s. Alternatively, the results report the presence of cointegration between the exchange rates and price ratios during the period 1980-1990. However, during the other sub-periods, such as 1991-2000, and 2001-2013, we find weak evidence of cointegration between the variable of our investigations. The mere presence of cointegration after the 1990s would have reflected the negative impact of the East Asian financial crisis in 1997-98. In sum, the empirical result merely supports strong PPP. However, the long-run PPP during the period 1980-1990 is overwhelmingly supported, however, the speed at which the real exchange rates restore to its equilibrium is certainly slow. Furthermore, the speed of adjustment in real exchange rate restore to equilibrium is relatively slow during the period 1991-2000; reflect the impact of huge cross-border capital mobility with high volatile exchange rates regimes specific to the East Asian financial crisis in 1997-98.
The economic implications for the macroeconomic theory are very much dependent on the underlying causes for the failure of the strong PPP hypothesis. There are several potential mechanisms that can cause a failure of the strong PPP hypothesis, like measurement errors, differences in price indices between countries, transportation costs, and differential productivity shocks. For instance, in case of measurement errors, we should not be immediately misled by a model that imposes strong PPP, however, it might be problematic to consider the model to the data, which suffer from measurement errors. A worse scenario is that the failure of strong PPP is due to some omitted fundamental mechanism of the economy. Therefore, more research on the causes of the failure of the strong PPP hypothesis is necessary.
